Abstract. 'Yecora Rojo' wheat (Triticum aestivum L.) and 'Florida Petite' tomato (Lycopersicon esculentum Mill.) plants were grown in monocultured or intercropped recirculating hydroponic systems to determine whether plant growth or yield would be affected by intercropping. Mean fruit weight was slightly lower (12%) for intercropped than for monocultured tomato plants. The number of tillers per plant was slightly lower (7%) for wheat, and grain dry weight per plant and mean seed dry weight were slightly higher (14% and 15%, respectively) for intercropped than for monocultured plants. A lettuce seedling bioassay showed no evidence of allelopathic compound accumulation in monocultured or intercropped hydroponic systems.
Grodan-rockwool cubes (Agro Dynamics, East Brunswick, N.J.) at two seeds per cube before being transplanted into the NFT systems. Tomatoes were thinned to one plant per cube 10 to 11 days after seeding. At transplant, tomato and wheat seedlings were 21 and 10 days old, respectively. After transplant, hydroponic trays were flooded with 2.5 cm of standing nutrient solution for 3 to 5 days to help initiate root development into the plant-growth trays; after 5 days, nutrient solution was recirculated through each tray at 1 liter•min -1 . Treatments consisted of two NFT systems, each containing either wheat or tomato plants as monocultures, and a third NFT system intercropped with both crops. In the monocultured NFT systems, either 12 rockwool cubes of wheat (24 seeds planted at two seeds per cube) or eight rockwool cubes of tomato (one plant per cube) were planted in each of four trays. In the intercropped NFT system, six rockwool cubes of wheat (12 seeds planted at two seeds per cube) were placed in the rear half, and four rockwool cubes of tomato (one plant per cube) were placed in the front half of each of four trays. Pollination of tomatoes was achieved by vibrating the blossom clusters on each plant daily with an electric toothbrush. The experiment was conducted four times, with each repetition lasting 61 days after transplant.
At harvest, plant dry weights were determined for tomato and wheat. In addition, the numbers of fruit, total fruit fresh weight, and mean fruit fresh weight were determined per tomato plant. For wheat, number of tillers per plant, grain dry weight per plant, average dry weight for individual seed, average seed count per grain-bearing tiller, and total seed count per plant were determined Allelopathic bioassays of nutrient solutions. A plant bioassay (Schuerger and Mitchell, 1992 ) was used to determine whether plant allelopathic compounds accumulated in nutrient solutions from the NFT systems. 'Great Lakes' lettuce (Lactuca sativa L.) seeds were surface-sterilized and germinated on nutrient solution agar (Schuerger and Mitchell, 1992) that contained nutrient solution samples obtained weekly from the NFT systems. Lettuce seedlings were incubated for 3 days at 25C in an incubator (model I-30BLL; Percival Manufacturing Co., Boone, Iowa), and then root lengths were measured with a color video camera electronically coupled to a Microcomp integrated video image analysis system (Southern Micro Instruments, Atlanta).
Statistical procedures. Plant growth and bioassay data were analyzed with a PC-based statistical analysis system (SAS Institute, Cary, N.C.). A completely randomized design was used, and the data were analyzed by F tests using the general linear models procedure (P ≤ 0.05).
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mato plants and to test whether allelopathic compounds accumulated in the nutrient solutions in which the plants were grown.
Materials and Method
Plant culture systems. A hydroponic plant culture system was constructed with three independent recirculating nutrient film technique (NFT) units ( Fig. 1) and placed in an airconditioned greenhouse. High-pressure sodium lamps provided ≈80% of the 900 to 1200 µmol•m -2
•s -1 of the photosynthetically active radiation (PAR) that plants received 16 h/day; 20% of PAR was provided by ambient daylight. Temperature and relative humidity ranged between 23 to 28C and 55% to 80%, respectively, for the duration of the experiment. Twelve plant-growth trays were divided equally among the three NFT units such that two trays per NFT unit were on each of two vertically separated levels (Fig. 1) .
Hydroponic solutions were composed of the following inorganic salts (in mM): 4. . As evapotranspiration depleted the nutrient solution in each NFT system, fresh nutrient solution was added weekly to maintain a 100-liter volume in each system.
Hydroponic systems likely will be used to grow higher plants in controlled ecological life support systems (CELSS), and several types of plant-growing systems have been proposed or developed for this purpose (Brown et al., 1992; Dreschel and Sager, 1989; Olson et al., 1988; Prince and Knott, 1989) . A multispecies CELSS likely will afford greater stability of life support functions than a CELSS relying on few plant species (Cooke, 1971; Cooke et al., 1968; Odum, 1963) . In a multispecies CELSS module, diverse plant species may be grown in close proximity to each other, possibly sharing common nutrient or gas loops. As multispecies plant production systems are developed, one critical question is the biocompatibility of the plant species. Plant allelopathic compounds have been reported for diverse plant species selected for study in CELSS (Akram and Hussain, 1987; Oleszek, 1987; Peterson and Harrison, 1992; Rice, 1984) . Our objectives were to determine if plant growth or yield differed among monocultured and intercropped wheat and to-other studies in which no allelopathic compounds were detected (Hurd, 1978; Schuerger and Mitchell, 1992) .
Our results indicate no significant adverse effects of intercropping tomato and wheat in a recirculating hydroponic system. The reasons for the slight increase in wheat yield in the intercropped NFT system or the slight decrease in mean fruit fresh weights in intercropped tomato plants are not known, but one possibility might be that root-to-root competition among wheat and tomato plants in the intercropped NFT system altered growth characteristics in wheat or tomato. Biocompatibility of different plants permits multispecies cropping schemes. In these schemes, a subset of each plant species is grown in several redundant CELSS modules in such a way that loss of any one module due to mechanical failure or disease outbreak would not cause the complete loss of any specific crop. 
Results and Discussion
Intercropped tomato plants had slightly, but significantly, lighter (12%) fruit than monocultured plants (6.8 vs. 7.7 g, respectively). All other growth characteristics were similar for intercropped vs. monocultured tomato plants (plant dry weight, 23 vs. 22 g; fruit per plant, 42 vs. 39; fruit fresh weight per plant, 284 vs. 298 g). For wheat, plant dry weight, number of seeds per tiller, and total number of seeds per plant were similar among intercropped and monocultured tomato plants (Table 1) . In contrast, the number of tillers per intercropped plant was slightly lower (7%) and grain dry weight per intercropped plant was slightly higher (14%) than for monocultured plants (Table 1 ). The increased grain yield for intercropped wheat plants likely was due to an increase (15%) in individual seed weight per intercropped plant because the numbers of seeds per plant for the two treatments were similar (Table 1) .
We found no evidence in the lettuce bioassays to support allelopathic compound accumulation in nutrient solutions. Root lengths of lettuce seedlings in bioassays were similar among samples from fresh nutrient solution and the monocultured and intercropped wheat and tomato plants (data not shown). Our bioassay results were similar to the results on plant growth in hydroponic systems used in Fig. 1 . Hydroponic plant-growth system with three independent nutrient film technique (NFT) units. Each NFT unit recirculated nutrient solution to four plant-growth trays. In this photograph, (A) monocultured wheat plants were planted on the outside of the hydroponic system, while trays for (B) monocultured tomato plants and (C) intercropped tomato and wheat plants were planted together on the inside of the hydroponic system. Table 1 . Effects of intercropping with tomato on plant growth and yield of wheat in recirculating hydroponic systems.
